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Abstract of JP8278342 

PROBLEM TO BE SOLVED: To accurately inspect the 
production failure of a circuit board in contactless state by 
preparing a stimulator for radiating electromagnetic waves 
onto the conductor circuit board and a sensor for detecting 
the displacement current which is generated in the conductor 
circuit board when receiving the electromagnetic waves, in 
contactless state. 

SOLUTION: A sensor/stimulator unit 1 1 is placed oppositely 
to a conductive circuit board 46 which is positioned and fixed 
on a ground reference surface 49 through a lower-side space 
48 in-between. When the device is operated, an AC sine 
wave signal is supplied from a signal generator to stimulators 
32A and 32B of the unit 1 1 . When the AC signal is applied to 
the stimulators 32A and 32B, they are driven to radiate 
electromagnetic waves, which interact with the board 46 and 
generate a current, and the current is propagated in an upper 
space 47 on the board 46. Then, the charge is generated in 
the conductive pattern and mounting parts on the board 46, 
and the electric potential is generated in the pattern 45 and 
mounting parts as result, further a sensor 21 detects it as a 
displacement current. 
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_h©»«'< f - >te «fc tf*»aMiiK*«E* ft:K*f9££ 
jg U . *l> J»m^BlS*«±©»«'< * - > 4»<k £>' 

h c t *®mt tztt&R 2 KfBt&©2$flM»$©& 

2^ft. 

[»#94 ] me-fe >?*8«\ 2 o©x f^>u 
-^©lattiBgsft. flo^^istcd:*) fries xr-^ 30 

5 »U-*fr6*ft*ftl»3ftTl>££ 
•SIS*® 1 KI2t&©«MSg&©&2#&o 

S C £ £&$<£ -T 4 tclBtS©«f*[5]SSS1g©1$ 

l KiBi&©^f*[H]S8*t£©&S;£&. 

StifcWKtWe <fc o T mrfB^ft[3!S8^©# 40 

* - > & Mmm^ci.m «t e>'s#£ 

&©&S#&. 

[if*98 ] we*?--* 5 * i/-«>6oiiiit 

TfcStWfc #7- > 5/ * ;W£Ji2££jg 5 1* i> 4> ©f * a ft 

*m 7 KiBiK©«i*i5i3§a«©^s^ffio 

0, fioK£#>7£«l>T**HSl0TfTfcft*C£ 50 
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£!|#m£T&Si!;fc>I 1 CCfBiS©^ttliSSS«©^2* 

[89*5 1 0 ] MiB«<*lils§*«ic*tTafriB-fe>-9- 
^ffi^lSteiO'milB^r 4 5 a U-*3M8©j?T£©£R8 

£-f &M$3 1 {cett<D9fl@KS£<DKS^i£. 

1 1 ] WE*-* Kttt*tt. Wffift***;* 

* u TSija^fctts* *2ra»«BJS t> * % a c £ * 

[imm 1 2 j iriasia»iffi«> twax ^ ^ s * v 
-ziPhvmsmmimm&w&zfthx^ tow 

£*«a£-rss«*i i fcK«©*ttB»3*©*at:£ 
& 

[I95J3B 1 3 ] BUfB-fe>1f*5 iomtBXr -< 5 » u- 

©j£*«. B5§B-fe>-?fcJ:i>lifFfBX7^ 5 ai'-fii 
IB«l*lHlS§»S£tB*t0 ( )ic^fti§-B-Ctfbnac ££# 

a^ttJWEW § n a^ t * - 

KKW6nfc*«8Si«4*l8£. (b) c©«SBSft»4* 

©*^s6LTB«iB2iftiais*«K:mm?s«rEntti-r a^ss 
«rs2«a«»4*®. ii?ia-fe>-!^&fccfctfiw!B*if*i5] 

*tt*3E-r4*®£. (e) iwiS{4g&&@£i*ft;ta»tt 
£. (q) C©«i6«fgffi£i[fB^(*lil!S««£©^ic3T 

i 1 5 ] miiwmm^&to* cxbui b* >^ 
ss©^s^g. 

[ n#m 1 6 ] ifiBais^4^K« . 2 o© x r < 
5 ^ b - * a c £ zm. £ -r 1 4 (csbis 
©i»#iiiB»fifl>«aaat 
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[S&JJ9S17] -b>t/^f 5al/-$ - a-^ 

b. i^©fe>if*ewi'fcfe>tfE^*iH«: or 2 

5 (CtEtS©»#i]S8S}£©&2gg. 
[lt3jS9 18] Birte2-o<DXr .< 3 a is- 9(2. agft 
HPMWK«B»*Wrt-**ll^ , U--h*»6a:»). Iff 

# 1 8 0" aJ5c4«BEili!%SaWl/"CffiflB»*lllS««± 
©««/-c * - >fc <fc ^H^g|5p a a tct& o r mmWtf f - > -> 10 

£«©fc££lg. 

@B»R«:«aBS[*ttl«- 4&W^U-h*»6ftO» iff 

©«U»«)IR**» L-CbuIE^IhIJ8S©±©^^ - 

* - >fc <fc 0'H^S15p a o{c?S -5 - > 5/ + 

[»J#«2 0] WK-fe>*#«B. PlB«<*iaS§»fi? 20 

*ci*«f»ti-4»*«i 4tciattfl«M*ia»»R© 
$2Stg. 

(cv;u^7' u -c > f - y ^xggjgswis 

two. jjEv*? i ^ , ui'*tc-eti-en»i*3ti*irE 

ss««©&ai£g. 30 
Bggts*j£2 o tff iWB-fe >-?-#s*» e>© m*^ 

4 £it&0TjffiBgf*ls]8§*#Lh©fSii 
©Sf*Bii&««©fcS&g. 

[ IS*S 2 3] man > c» - jr «wf*a«. w*s 
*->*fifaM*w^**a*ii*.fcc tz^rnt 40 

1 4KIBig©aS(*lslK»«©«IS^g. 
[000 1] 

[0002] 

[ war 4 Wlt&ff 1 7* y > h HKafi^Sft ^ < x v 
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-e©m^mp D , E«c»cn6oiiii«auciiHiHft 

#tc4-aTB. C©«fcO&^PS£j&P<Erauc. 0*>fc 
BRWKlioWHJbTJMft-J-SCiJ&JsMJr**. *fc 

@»WR©#£6?\ HSggPfnUSmi©^ > MiSgS 

[ 0 0 0 3 ] 4 C &9f£K&ffitf$ < ffiffl 3 

B. #6-*§©tfc« 0T 7 y > hSBSfiKjf 

EPflD 0 > 53lJ©&S f > K3Hn 4 W Aft#4ilJE 0 T 

S&3ttTiffi£©A#m#£-$;t. R^y>hHB»Rtc 
[ 0 0 0 4 ] tlcfV > hSBSSSfrDttSti. 

«m^©i«s*fflii>TtTfeft"ct»s. bp^. c©& 
ffis«. «aat»4 -r * -f y > 1* [i?ss«©#js?§fc & 
o riM 3 tifcjwn * - >icmmmmt 6ts&© f> 

y> mHBSSLfc©*!*©-'- KJcjWWtcBrSeoA* 

»«±©^ij©> - k tc3in4 w^ft#^ij© t*>^/r l, 

-t»J5£-f*fc©£&o-Ct,>*. 
[0 00 5 ] C©«fl!)€e*©MflaC©«aES«:* 

^ r ^s*t^ 4 -r 4 y > n isissasK^ 3 tiit 

»4fc*©«aE^-?>*85t3£-r4^**»*4. C© 

7*y>h@ss«ffi{c||g3nr^-s[i?s©^«l^ 
[0006]-^. 9 v.mmc.m%m% 

*H8l/fc^y > h@»*R«:*f UTtt. ±E^o-^ 
©flt«B*sffit»C4*»6. *©*OE*«Hlir*4. *te 
«OEti»©^»K:*5t»'r«. ^y > h0K««{c*jtf 4 

a»i/c©«©»i»j. 3ua»rB*aauaK**iitofc^ 

»;> h@IS«RK:ftiti3t;S«»¥*KH-r4tMR4* 

ffltri»-5tciiyr, 7-y>HHis§s«i*©tt^cM 

T4fl»««:*ar4fc*«:»«fflr*ftl>4#9^R^ 
[000 7] 3r*l^Ff i F05,218,294^CCB > 

©ttffin*ffl^ft(r»rtf 5 7-y > h@s§a«©^s^ffi 
*5ietg3nr^4„ c©^cB^y > hansis©* 



(AC) flWCJW* b . C ©tflBtcfcW 3 ? V > h BSS 

snn>s. *LT*astf*£T47'y>hBK£«© 
msp^if® i . wwaioAft"c*4«i^ y > h @k 
^©*KWita££ittSLT. ^*^y>naBS« 

K:^«*J***>S3ft»*iHJ3ll - r44>©<!:tt-3T'l>i. 

[0 00 8] */c*H^lt^4 1 829 1 238^iCtt. 

fifcW*iJE^a-^BJ»J»CCTttWO. cn^t-^T 10 
SC<k*JBf^StiT:i>S. *fcC©lMB*>6#»3ftfc 

*H#it^ 5,oo6, 788mat. y'<jy nassss$fc« 

8BFF#* * - * 1" S fcaMc±IE 7* y > hBKSIR^ 6 © 

swcb. ««awHor**iec 3 fti> <fc ^ assure* 
^L/Ti»*t>. ft. c©#^r?iffl§nTU4J:^{c. 

[0009] — 35». *M$ft4, 583,042-^*. 

y>hBR«R«aE*ffi3WW^3n-Cl»4. IP*>. coy 

u -^©«^nS^^«mi4©SffiiJa¥ffi^^b. 
fl&e©1«aiJa^*«ac^o-^«:»»bri»s. ft. c 

©tas^p-rm, s/-iu K?n/c7>#-Y > h§{©7 

^©mEu^^ltl'JL/, £/c*>-y?a1©Mffl5rF#>e> 30 
SUBHsyy^hSSfc^M-fSfcOtttoT^S. ft- 

c©«QE^o-^tt. **2*t*£-ra7"y:/h@Ba« 
K:*tLrti»>;*tt. K7->; > hSKSRi:©^^^^ 

[0010] C ©&«©*£«. «8E7"n-7*£tJQE<P 

©7*y > naifsssi^MWKStt^iia^s* 5 *^ 
y > h bb«*lL©*qe# -r > h ©aa^^fe^je 

[0011] *fc^S1tS : 5,l24,660#«:« l 7*'J>h 

©gg«. ^amss^^ 7 ^-^©^ffi^iajieit otc± 
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4. «aE»*i-r*Affl*e>*j*HmstiA:^y> 
na»s«©»«^3»->{c«»ot:ijaE*tf^. -r* 

x&gttm t ? s xmfi f > ccifae^f <* n 5 c £ cc a 

«Cc88R3tiTC»3C£tCfc4. 
[00 12] G#>l,C©ggK:«. 7"n-7* • t>£1$ 

&Z>t\<^X£&hZ>. Lj&>t>7 r a-7*- trxctstft 
2*--f> h©Gg£&&£<j£g#&&©T. '*SE*iB8 
^©U^T'JUcfR^-riil^SlOX^fc**. M 
(CC©^gT». HggPfo©^ (b'» i7'>;>hB 

s§as©y- K<!:©ra©^^ ; &^^^#€»^c®^^c 

[0013] 

^cJ: 5 K C ©»»t?tt. B3ggP 0 a n^^^r^«^ U 
-a>&(,>ttt8©7*y> hB88S«^. BS§gp B a B ll^fu© 
7*y > hBKS1SS(4^©i!»4@lgllK©itS^K%tt 

s§a«cc*5W^BS§ti^©)s^* 3 ^r'. ao^y> h 
B!sa®±©i?sg-raj|gg|5 D a Di5i±^. ^©^©/c* 
fc^-Bi. «t>«ift(rreci*«^sft*aE»a©B!iB3&» 
siw&stvti**. *fcc©^-»-c«. *at*t*©^u 

> h B»2E«**©tt3!E«t>K:«tt (fftt) 3#4Cift 
M(c$fcC©^5f-C«. ^^^©^^g. BP 

^. «aEJc«3ns^y>hBiiasfii-fe>-y-*fc«« 

7* y > h BS8S«©^2*K7 > h BRS«©mii 

ft«^a*«*stiTc>s. 

[0014] *£l»ttC©«fc5&*ra*^*l/T:&i**i 
fcfe©-C. -e©@W«, it?ffi8BK*JW*^»©^K 

m zMfcmmm v. 1 y > h BisstR^iRaf 1 ^ ^ 
K, o*fc^^3)^r*fcjfatt»ftBisis«©t)aE 

[00 15] 

[ss^p^-r-s/c*©^©] ±aofc»s^«^fa 
-<< , *i6w»»»Bi»s«K*t"r*M#awin©fc»K 
*fcft#^ai©/c»(c*gMs©H2>-y- 

4ffll»SCiT. ^2*©^ttBSg»«i©mmWS)l!l! 

Bwafi©H»8ttB»«f*^S"c* <3 . * /ci^g-r an 

S«K:*f-J-se««3Q;«S^«*SL«ci»«aBKa41i 
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[0016] an?, *»WK«*4(aE*gBtt. £«fs# 

[0017] gJ^Mtcfl&tt&KW*. JRcWB* 

-Ji©xf -(iai/-^«:tt, SC>tcJ8!B*s«L/<tfi[ffl 
#18 0' g£5£S£{i*t*J&J&ShS. MfcHBH*© 
BSSLt©**''* if - >*>ISR«fc&fci& 5 

[0018] $fc*^Bjtcj;ntf. ffls^iir©. Bfffl 
xmmmmtiipft mffimomm> < * - > *w T a * 

*fi©-W (TBS) ic5S&;*ft6 0 ifcBtflBTfflffliMP^ 30 

ft. tft{c^T£JfmS©«#lii£S8<©&S#<5J 

[0019] *«9J«:«i:ft« > *©fBftl$tctt£i6 (A 
C) ^iKBXr^ 3»U-*Ccm#*#x.. CftCCj;-, 

mmtz. 

e-y>^ftO"Ci»*. c©fi^>t-^>^fttc«fc^ 

«J:©a«A$r- I/fc.fctfiSSSfc&i ©H tc«Eft 

i§B, -7 A * 7* u f f - 1 mi B > f - x ^Sifils 
Si * + * ;wa©T**<s«-f 4 C £ "C-e© 

iSBtttiB©iaLh*iaori»4. 

[0020] LfrLT«^BS«©£ffii*j£5ri"*C 
£KJ:9. i«^K*«©£<&SS61*»#£fcft4. C so 
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©#«43>tf*-*J!Wr4C£fc<fc9aW*0KS1R 
SS»^raJfc« ©55JB©*W*i?I»i & »«: 
^B»f Xf-AKfcurtt. «<*@8§a«©±IB^{4 
*»©*#«>'**->*. PI— CE.o^Pi©!ic^a a d©^ 

f&gftis] ifgs«©gta * am a©#m^ < * - > £ tt« 

[002 1 ] C©l&S3&J0f3E©BlfflJ: 0 fe*tl>iS£tc 
bZtBWiZinZo *fcJJBSa*«f3E©Wffi«fc«3fe/h 

ft^o %a*KttiHw«wf*tfA«. jt-owmbfcsw 

(co^-c©i»aBtiHfi, m«^^^B«JSH5E©ffi 

«. *ftW(c«^«/^->©^ftjft^s^©^p® 

©. *©^fi§{ig©1it*R£f#£ C So 
[0 0 2 2 ] ft. jftBl/tl>ftl>»«c@K*fi©. BfiB 

Rfci©ie»>'*5'->tt. a»*«jai»c iwnssftTi* 
4Ha B n ©»f*SKS«*. «aw*frsiw*SBS« 

tf^CfC**6ft4. ±IBg!ttf±«4COt>TB, «A 

[002 3] *fc±aufcip< Lr#^^->i©J;b 

rtf 6ft h mtty^Wifrhotiiti** - >*tc*5w 

@^it#s-r s c i -rut am* a f - >£tiM iet s J: 
5tc-rn«sc». c©j^(cffttfiifflnsga«£t£S 

©ficMM^?:^ <fig£ft-tt) uft<-cfc. -e©^ffi 

[0024] 

[f6W©IIJ6©^fiS] ^K*^Bj{c^4»j*i|gg2SS© 
1^*ffi*J«fcC«aaS!t©IIJ6»»K-3i,»r. affl5:# 
JSLTSiWi"*. a l K$3fc93©-HJ6Wc&*#&W 

So ft 1 0 B 1 o$fc[illi©xf -f 5 a u- 

^tc^uriasftwtcsas (ac) i^ff#4tt*&u-c 

7 h 1 l±©jg»©-fe>1fB. ««»*SWTiiit@B 
Sfi l 7 ±tc^|a § n S^m^- $ - > $ /cBHg9$p a p#> 

[0 02 5] ffi$H2ytK.£*)1kto2tltc7*n{fim 
B, T^a^- fVZiVmm (A/DSaftS) 1 2K 
J:0rv^JWt$ft-5. f r 5>*nHI*MSIiai(DS 
P) 13B> A/DlOftSl 2{C-C^$ft/C7 r ^^^ 
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7 s -*£AM'-5t>©t?*o-C t W&W&MWD t'- 9 
m*WSitZfc#>K.m^htiZ>. DSP13tt> wmm 

ftEisga© 1 7 ©»*;< tcim^^ciM § 

• C-Mf-^ay 1 6(Cj*UJ-r^» 0 S/cDSP 

T\ (^©T^a^r-^ilfBA/D^gllll 2J£*t 

[0026]^. 3>f a -^7-Wf-i/3>l 
6«. ittlfBDSP 1 SGCftLT^Srii&U £fcjB#T 
fcJ: M&KIK©fc&£iwfE^{iA^© f - ? ffiSriwfB 
DSP 1 3*>£A#-f S&COtft^TO.i,,, 02«-fe> 

•9-2 nc*jwsfi^aiMaicffl^6n^>-fe>tf- • 

C©-fe>f" • ^>£-7*-^lH|S82 Ott. 01K 
^•rH2>-f-/Xf-< ;al/-if-ai?H 1©— S|54 
Lz-CH^Stll). 42>1fi2^Jft*^f^CDH2>^2 1 

«. -7;u?-7*u^^2 2©A^j^i'4'ouc-en-en^ 20 

[0 0 2 7] BtilB-7;U?7 , Ui'lJ-2 2(Dt±J^I(C«^>f 

tr-#:/xaaftSJMB82 4©ffl#2 7«. MiST^n 

f Sfc&fcm^ftS. C ©iJMBS 2 4 tc J: SiBArt 4 

tifc*&««Bi'i'> hffl3>f r >-^2 6fc<kD>*A^Js 

fS2 3*8Mi4C4&<. 7 ^ - F>< » f 5 
ftSJ: WcC-dT^S, ft, ^t>hl3>f>^2 6 
«BUlBv;l-^^L/^f-2 2©W#K«:»!tt6n**>© 
■C. |taSK:«v;l/^^H»tf-2 20rtaS|5|R (H^BS) 
4L-T|ggi;*ftS. 

-7WX[5]S§2 0«. BUfB*>f-/Xr^ 5aW-ir 

■ AZ/#-7xJzmMl <«?4te) 2 0fctt. 02 {c 
UfcA/DSSftgl 2*DSP1 3#S*ft*. 
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ffiT3#T:SNJt*iS< U *©iS14«&{t#g|6ftT l> 

> f - *>XJttta0Mm2 407 ^ - F'< 
2fifa2 5©ffi (R) ©¥3^CCit0lU 
«±IB7 ^ - F><» ^JSCi2 5©ffl (R) KJttfiJf 6© 
T\ cftScj:oTi5SNJt#f#6*iSfc©4fco-T:(,> 

So 

[0 029 ] S3«lulB-fe>-tf/Xr-f 5 • a 

i 5 h lomwjftymmj&zfjkbxm. c©@3 

«ctt«»©-fe:/tf2 l^P,^S-fe>1fiB^Jft3 1 iXf 
.,$^-£3 2 A, 3 2Bi©ffiaHtfiR* J 9i^34i. 

jj^ftSo BP^ 8BR©-fe>?J-2 1 *it&tttC£^-C& 
•S-fe>tWJ&3 ltt. BugfUfM 5 ^-£3 2Afe 

■i/r»w6*vct»*. ZL~c*>ym}&3 1 *sJ:o* 

2^f^ial/-$32A, 32Bti. -ttl-etl* 
©fflffl*«*^-^F3 3KJ:»)H*ti. locn6© 

P4tc,ffi»7 > 3 4 %kw 4 c 4 -cfflSic Pints nr I » 
4. ^ s-fe>i^2 niffi^7^>3 4^ctD^n-en 

tit 

[0 03 0] mA\t±Mbtc^zy^/7,7- < 5^.1/-^ 

• n i ^{fu/c^$^g^, ^$*t^4-rs 

^c»rffi0-C*)So ^S>ftfi4-r5«miaIS§»«4 6». 

mmmmrn 4 9 ±(c^©"F®ij^ 4 8 t, r&g 

j^*l^$nSo C©{4g^s!)«. ^J^.tf«iSKiiE4 
9 ©9fS{tWcg9R $ n/c(4g^* f>5 0K, ^SO 

ifsa«4 6 0{4g^&^^-r^L/-ctftons„ * 

L/T JJE{4g9i©f> 5 0 £ffi<,>TiJT^©ffig«Cftg& 
fe§n/c«misIS8*tg4 6*, *^>^5 ItCTStt 
»iif4 9K:«5|-r4C4r. ^git!s«mffi4 9(C!RS 

[0031] c ©j: 5 trgiftaiiffi4 9 ±KTMffiiJ 

SIH4 8 4^0-cfl[*9»&H)e3nte**HB»R4 6 
(C^tur, *©±**>69fSE©±1i«2IH4 7%IBT-C 

1 4iifB*1iilS§aK4 6 4«> H*0ttl»»»*a 

0^f*iIS§*«4 6©£M#mffB-te>lJ-/x-r-f 

So 

[0 03 2] 0*»bT--e©fWfcR{Ctt. ^^/Xt-h 

• ax 7 h 1 1 ©ffiflB 2 0©X t < 5 ^ 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention ~ a conductor - 
- a suitable conductor to carry out non-contact inspection of the manufacture 
defect of the circuit board ~ it is related with the inspection method of the 
circuit board, and test equipment 
[0002] 

[Related background technology] the so-called conductors, such as a printed 
circuit board and a liquid crystal display substrate, « under manufacture of the 
circuit board, or its handling ~ setting ~ a conductor ~ there are the conductor 
pattern on the circuit board, its mounting electronic parts, and that defects, 
such as circuit opening (open circuit) and a short circuit, occur among these 
both further such [ for a manufacturer ] a defect - ** — it finds out 
economically [ it is early and ] exact moreover, and it is required to cope with 
it Moreover, it is necessary to conduct defective inspection which not only the 
printed circuit board that mounted passive circuit elements but the printed 
circuit board before passive-circuit-elements mounting itself mentioned above 
at a low price for quality-of-conformance management. 
[0003] By the way, many surface mount technologies come to be used, an 
integrated circuit and a printed circuit board are complicated in connection 
with this, and, moreover, it operates on high frequency in recent years. For 
this reason, inspection of a printed circuit board is also difficulty-ized. If it is 
in the automatic check of the conventional printed circuit board, the signal 
was chiefly impressed to the printed circuit board through the inspection pin 
of a lot, and the output signal which appears in another inspection pin is 
measured. When the printed circuit board specifically made into a subject of 



examination is operated, a predetermined input signal is given and the circuit 
mounted in this printed circuit board distinguishes whether the proper output 
signal is generated, the functional test is performed. 
[0004] Moreover, inspection of the printed circuit board itself is conducted 
using the tester of for example, a nail-matrix formula. That is, this tester 
equips the electric conduction pattern formed of the metallic foil of the printed 
circuit board made into a subject of examination with two or more pins 
(probe) which contact directly. And the predetermined input signal was 
alternatively impressed to the various nodes on a printed circuit board through 
a certain pin, and the output signal which appears in another node on this 
printed circuit board corresponding to this input signal is measured through 
another pin. 

[0005] However, it is necessary to set up the test routine for obtaining the 
output signal which gives an input signal to a suitable node after insulating the 
circuit (passive circuit elements) mounted in the printed circuit board made 
into a subject of examination, if it was in the tester of this kind of 
conventional nail-matrix formula, and is expected from another node. For this 
reason, it is necessary to know beforehand the function of the circuit mounted 
in the printed circuit board. 

[0006] On the other hand, the probe of a non-contact formula is used in the 
measurement about a RF microwave circuit. However, since the bandwidth of 
the above-mentioned probe is wide to the printed circuit board which 
generally mounted the circuit which operates on the frequency of 1GHz or 
less, the inspection is difficult, moreover, electromagnetism [ in / a printed 
circuit board / on the field of inspection equipment, and ] — the equipment for 
evaluating influence of-like is developed however, this kind of equipment 
detects the information about the electromagnetic compatibility which occurs 
in the printed circuit board which mounted the active circuit at a present stage 
__****-- it does not pass, but in order to detect the information about the 
performance of the printed circuit board itself, there is fault referred to as 
being unable to use it 

[0007] Now, the inspection method of the printed circuit board performed in 
U.S. Pat. No. 5,218,294 without using the tester of a nail-matrix formula is 
indicated. For this patent, this printed circuit board is stimulated by the 
alternating current (AC) signal through the power line and the grounding 
conductor of a printed circuit board, and carrying out non-contact 
measurement of the electromagnetic-field distribution near the printed circuit 
board in this state is indicated, and the electromagnetism of the printed circuit 



board made into a subject of examination - the electromagnetism of the-like 
feature and the standard printed circuit board which is a known excellent 
article beforehand -- it has distinguished whether the-like feature is compared 
and the printed circuit board concerned has a defect 
[0008] Moreover, by exciting the printed circuit board which carried out 
contiguity arrangement on an electromagnetic radiation measurement probe 
array object, in U.S. Pat. No. 4,829,238, the above-mentioned probe array 
object detects the electromagnetic radiation from this printed circuit board, 
and carrying out the monitor of this is indicated. Moreover, in order to remove 
the electromagnetic compatibility produced on a printed circuit board or its 
mounting parts in U.S. Pat. No. 5,006,788 divided from this application or to 
carry out the monitor of the electromagnetic compatibility to it, the technology 
which measures the electromagnetic radiation from the above-mentioned 
printed circuit board is shown. However, inspection of the printed circuit 
board for distinguishing a manufacture defect which does not cause 
interference of electromagnetic radiation is not shown in this patent at all. In 
addition, about the technique of detecting unwilling electromagnetic radiation 
and inspecting a printed circuit board, there are various patents as quoted by 
this patent. 

[0009] On the other hand, the another printed-circuit-board inspection method 
is indicated by U.S. JP,4,583,042,B. That is, the test equipment of the printed 
circuit board which measures electrical continuity and the integrity of a track 
segment is indicated by this patent. This equipment had the capacity meter 
equipped with the detection terminal of a couple, connected one detection 
terminal to conductive rear-face side datum level, and has connected the 
detection terminal of another side to an inspection probe. In addition, this 
inspection probe consists of a shielded one spot type probe. And the voltage 
level of a detection terminal was measured with this inspection probe, and 
track segment capacity is distinguished from the voltage drop between 
sensors. In addition, it is moved to the printed circuit board made into a 
subject of examination, and this inspection probe is contacted one by one with 
all the inspection points on this printed circuit board. 
[0010] The fault of this . equipment is a point that it is necessary to contact 
electrically an inspection probe and the printed circuit board under inspection. 
Moreover, with this equipment, since it is necessary to determine beforehand 
the position of the inspection point on a printed circuit board in advance of 
probe inspection, there is a problem greatly referred to as dependent on the 
layout of the circuit board. Furthermore, in order to perform exact 



measurement, it becomes indispensable to lose the air gap between the printed 
circuit boards and datum level which are made into a subject of examination. 
[001 1] Moreover, still more nearly another test equipment to a printed circuit 
board is indicated by U.S. JP,5,124,660,B. The equipment shown in this 
patent distinguishes whether an I/O pin exists in the semiconductor parts 
mounted in the printed circuit board, and distinguishes whether the I/O pin is 
soldered to the printed circuit board proper on it. This equipment possesses 
the VCO connected to the metal electrode which carried out opposite 
arrangement on the surface of the integrated circuit package, and this metal 
electrode. And it inspects by connecting the probe pin in the tester of a nail- 
matrix formula to the electric conduction pattern of a printed circuit board 
with which the I/O pin made into a subject of examination was soldered. 
Then, since capacity coupling of the signal from the aforementioned VCO will 
be carried out to the I/O pin made into a subject of examination through an 
integrated circuit package, if current is measured by the current measuring 
instrument through the aforementioned probe pin, the aforementioned I/O pin 
will be connected to the printed circuit board. 

[0012] However, this equipment has a fault of making the printed circuit 
board which makes a probe pin a subject of examination contact directly. And 
since it is necessary to decide the position of the inspection point by the probe 
pin, there is also another fault that inspection is dependent on the layout of the 
circuit board. Furthermore, with this equipment, there is also a fault referred 
to as being able to inspect the connection state between the terminal (pin) of 
mounting parts and the node of a printed circuit board. 
[0013] 

[Problem(s) to be Solved by the Invention] clear from the above background - 
- as -- this field - passive-circuit-elements mounting - finishing - 
conductors, such as a printed circuit board in the state where an electric power 
supply has not been carried out, and the printed circuit board before passive- 
circuit-elements mounting itself, ~ the equipment and the method of detecting 
the manufacture defect of the circuit board are needed furthermore, a 
conductor - development of test equipment with the unnecessary and analysis 
of the circuit function in the circuit board and unnecessary separating or 
insulating the mounting parts adjoined on a printed circuit board for the 
inspection is needed Moreover, not to excite to an eigenstate is demanded in 
this field, without operating a printed circuit board to be examined during the 
inspection (operation), furthermore, it is unnecessary to contact electrically 
directly the test equipment of a non-contact formula, i.e., the printed circuit 



board with which inspection is presented and a sensor, and a power supply, 
and this field requires the easy test equipment of the handling which can 
conduct inspection of a printed circuit board, without being dependent on the 
structure and the function of this printed circuit board again 
[0014] the solution over the fault of a large number [ in / the advanced 
technology / this invention was made in consideration of such a situation, 
and / in the purpose ] -- providing ~ conductors, such as a printed circuit 
board and a liquid crystal display substrate, -- a suitable conductor to carry out 
non-contact inspection of the manufacture defect of the circuit board 
moreover correctly ~ it is in offering the inspection method of the circuit 
board, and test equipment 
[0015] 

[Means for Solving the Problem] the technical problem mentioned above - it 
should solve -- this invention -- a conductor - using an electromagnetic wave 
for the signal impression to the circuit board, and using the sensor of a non- 
contact formula for a signal detection - it is - the conductor under inspection 

- the inspection method which made electric contact to the circuit board 
unnecessary is offered moreover, this invention » a conductor ~ the circuit 
functional analysis of the circuit board being unnecessary, and separation and 
an insulation of adjoining mounting parts being unnecessary, and forming a 
still more peculiar excitation state « unnecessary » moreover, the conductor 
under inspection ~ the test equipment which does not require the direct 
electrical connection to the circuit board is offered 

[0016] SUTIMYURETA that is, the test equipment concerning this invention 
is driven with an alternating current signal generator - having ~ a conductor - 

- for emitting an electromagnetic wave to the circuit board It has a sensor / 
SUTIMYURETA unit equipped with the ground-plane shield with which the 
sensor array object which consists of two or more sensors, and above- 
mentioned SUTIMYURETA and a sensor are insulated, a conductor ~ the 
circuit board ~ predetermined upper part side space - minding ~ lower part 
side space predetermined [ isolating from the aforementioned sensor / 
SUTIMYURETA unit and ] » minding ~ from grounding datum level - 
isolating - the above ~ a conductor » it has the positioning mechanism in 
which the circuit board is positioned, and is constituted 

[0017] moreover, the test equipment concerning this invention - further ~ the 
above ~ a conductor » the move mechanism for scanning the circuit board ~ 
containing ~ further ~ a conductor ~ it has a computer analysis means for 
distinguishing the existence of the defect in the circuit board, and is 



constituted SUTIMYURETA and grounding datum level in this invention -- a 
conductor -- the means for establishing the electric field gradient which meets 
the electric conduction pattern and mounting parts on the circuit board is 
constituted moreover ~ this invention — a conductor ~ in order to establish 
the electric-field potential inclination which meets the electric conduction 
pattern and mounting parts on the circuit board, the alternating current signal 
with which an amplitude is equal and 1 80 degrees of phases differ mutually is 
supplied to SUTIMYURETA of the couple which consists of anterior part and 
posterior part SUTIMYURETA furthermore, a conductor - when establishing 
the uniform electric-field potential which meets the electric conduction pattern 
and mounting parts on the circuit board, or when inspecting a detailed electric 
conduction pattern, a signal with equal amplitude and phase is mutually 
supplied to SUTIMYURETA of the aforementioned couple 
[0018] moreover ~ according to this invention — the so-called one side before 
component mounting - a conductor ~ the conductor which has the electric 
conduction pattern of the circuit board or inner layer structure ~ the case 
where the circuit board is inspected ~ grounding datum level ~ a conductor ~ 
it connects with the unilateral (inferior surface of tongue) of the circuit board 
too hastily moreover, the aforementioned inferior-surface-of-tongue side 
space -- a conductor — it uses in order to isolate the circuit board from 
grounding datum level - having ~ this - a multilayer-structure type 
conductor - inspection of the circuit board is enabled 
[0019] according to this invention ~ the time of the operation « an alternating 
current (AC) power supply - SUTIMYURETA - a signal ~ giving « this ~ 
SUTIMYURETA ~ a conductor ~ an electromagnetic wave is emitted to the 
circuit board and a sensor ~ a conductor ~ the displacement current in which 
the electric conduction pattern or mounting parts on the circuit board occur in 
response to the above-mentioned electromagnetic wave is detected On the 
other hand, electronic equipment has low-impedance-ized the aforementioned 
sensor using impedance-conversion type amplifier (wide band width-of-face 
amplifier). The insulation between the sensors which adjoin by this low- 
impedance-ization is raised, and the SN ratio in a sensor is raised, and a sensor 
and a conductor - a means to detect the displacement current which flows 
between the electric conduction pattern on the circuit board and mounting 
parts to high sensitivity is realized Furthermore, electronic equipment is 
aiming at improvement in the design performance by reducing interference 
between channels using a multiplexer and the aforementioned impedance- 
conversion type amplifier. 



[0020] a deer ~ carrying out -- a conductor -- scanning the whole surface of 
the circuit board ~ a conductor - the displacement current feature of the 
circuit board is acquired carrying out computer analysis of this feature — a 
conductor -- it becomes detectable [ defects, such as a short circuit, opening, 
etc. in the circuit board, ] especially -- a defective recognition system - 
setting — a conductor ~ the standard of the excellent article which is the same 
and does not have a defect in the feature pattern of the above-mentioned 
displacement current of the circuit board — a conductor — the conductor which 
is comparing with the known of the circuit board, or the desired feature 
pattern, and does not have failure ~ the circuit board (a standard conductor 
circuit board) and the conductor which may be out of order — a difference 
with the circuit board (a conductor to be examined circuit board) is measured 
[0021] case this difference is larger than a predetermined threshold ~ this - a 
conductor - the circuit board is out of order ~ or permission - it is diagnosed 
that it is out of tolerance moreover, the above-mentioned difference is smaller 
than a predetermined threshold ~ if it becomes - this ~ a conductor ~ it is 
judged with the circuit board not being out of order If statistical analysis is 
incidentally performed, information, such as the detailed information about 
the found-out failure, for example, a defective position, and defective 
classification, and a concrete target can acquire the information on the 
defective position of defects, such as a way piece of an electric conduction 
pattern, and a short circuit. 

[0022] in addition, the conductor which is not out of order - the conductor of 
the excellent article with which it is checked that the so-called known feature 
pattern of the circuit board does not have failure — the conductor which makes 
the circuit board a subject of examination ~ it asks by performing theoretical 
calculation which scans like the circuit board or follows a design specification 
the above-mentioned design specification — a conductor — it is easily obtained 
from the CAD tool used for layout creation of the circuit board 
[0023] moreover, it mentioned above - as - carrying out - comparison 
collating with the feature pattern ~ carrying out ~ facing - a conductor ~ 
detecting the specific pattern in the output pattern from the aforementioned 
sensor means which scans the circuit board and is acquired, and pinpointing 
the position which obtained this specific pattern ~ the aforementioned output 
pattern - a position amendment ~ what is necessary is just to make it like thus 
» if it carries out - a conductor ~ the circuit board - inspecting ~ facing ~ 
each time ~ a conductor - even if it does not adjust physical relationship of 
the circuit board and a sensor means (alignment), from the output pattern itself 



obtained by the complete scan, the field made into a subject of examination is 
pinpointed correctly, and position amendment can be carried out and it can 
inspect 
[0024] 

[Embodiments of the Invention] next, the conductor concerning this invention 
» the inspection method of the circuit board and the operation gestalt of test 
equipment are explained with reference to a drawing Drawing! is drawing 
showing the rough hardware composition of the test equipment of the non- 
contact formula concerning one example of this invention. SUTIMYURETA 
of one or more [ signal generator / 10 ] ~ receiving ~ continuous ~ a 
(alternating current AC) sine wave signal supplying this 
SUTIMYURETA - driving -- a conductor -- an electromagnetic wave is 
impressed to the circuit board 1 7 two or more sensors on a sensor / 
SUTIMYURETA unit 1 1 an electromagnetic wave receiving -- a 
conductor -- the size of the displacement current from the electric conduction 
pattern which occurs on the circuit board 17, or mounting parts is detected 
continuously 

[0025] The analog signal detected by the aforementioned sensor is digitized 
by the analog-to-digital converter (A/D converter) 12. Digital-signal- 
processing equipment (DSP) 13 inputs the digital data changed by A/D 
converter 12, and it is used in order to detect the peak value of the 
aforementioned displacement current. DSP 13 ~ the above ~ a conductor - the 
above-mentioned peak value is sent out to the computer workstation 16 to 
analyze the displacement current which occurred on the electric conduction 
pattern or mounting parts of the circuit board 17 Moreover, DSP 13 initializes 
aforementioned SUTIMYURETA, in order to obtain necessary 
electromagnetic radiation from a sensor / SUTIMYURETA unit 1 1, is setting 
up the sensor address in predetermined order further, and is enabling sending 
out of necessary analog data one by one to aforementioned A/D converter 12. 
[0026] In addition, the computer workstation 16 sent out instructions to the 
above DSP 13, and has inputted the peak value of the aforementioned 
displacement current from the above DSP 13 for analysis and the failure 
judging. Drawin g 2 is the block diagram showing the example of composition 
of the sensor interface circuitry 20 used for the signal-detection processing in 
a sensor 21. This sensor interface circuitry 20 is realized as a part of sensor / 
SUTIMYURETA unit 1 1 shown in drawing 1 . Two or more sensors 21 which 
form a sensor array object are connected to the input channel of a multiplexer 
22, respectively, and input resistance 23 is connected between each of these 



input channels and each aforementioned sensor 21, respectively. Such input 
resistance 23 is low-impedance-izing each aforementioned sensor 21, and has 
played the role which prevents the capacitive combination between the 
adjoining sensors 2 1 . 

[0027] The impedance-conversion type amplifier 24 is connected to the output 
of the aforementioned multiplexer 22. The output 27 of this impedance- 
conversion type amplifier 24 is given to the aforementioned analog-to-digital 
converter 12, and is digitized for signal processing. This impedance- 
conversion type amplifier 24 is wideband amplifier, and it is used in order to 
make an input impedance low. By low input-impedance-ization by this 
amplifier 24, the displacement current detected by the aforementioned sensor 
21 flows the feedback resistance 25, without flowing the capacitor 26 for 
shunts, and input resistance 23. In addition, the capacitor 26 for shunts is 
formed in the output stage of the aforementioned multiplexer 22, and is 
realized as an internal circuitry (illustration abbreviation) of a multiplexer 22 
in fact. 

[0028] In addition, the sensor interface circuitry 20 constituted is formed in 
the tooth-back side of the aforementioned sensor / SUTIMYURETA unit 11 
like the above. Moreover, in relation to the sensor interface circuitry shown in 
d r awin g 2 , A/D converter 12 and DSP 13 which were mentioned above are 
contained in this sensor interface circuitry (electronic equipment) 20. The 
sensor interface circuitry 20 constituted as a deer was carried out and having 
been mentioned above is lessening the number of amplifier required for a 
signal detection, and simplification of the composition is attained. 
Furthermore, in this configuration, interference between channels is reduced 
by connecting the impedance-conversion type amplifier 24 to the output stage 
of a multiplexer 22, an SN ratio is made high, and the high performance- 
ization is attained. Since the noise component incidentally detected by the 
aforementioned sensor 21 is proportional to the square root of the value (R) of 
the feedback resistance 25 of the impedance-conversion type amplifier 24 and 
a signal component is proportional to the value (R) of the above-mentioned 
feedback resistance 25, the high SN ratio has been obtained by this. 
[0029] Drawing 3 shows the rough flat-surface composition of the 
aforementioned sensor / SUTIMYURETA unit 1 1. The arrangement 
composition of the sensor array object 31 and SUTIMYURETA 32A and 32B 
which become this drawing 3 from two or more sensors 21 is specified, and 
arrangement of the grounding shield 33 and the insulating line 34 is specified 
further. That is, the sensor array object 31 which comes to arrange two or 



more sensors 21 in the shape of a straight line is located and formed in the 
geometric center between anterior part SUTIM YURET A3 2 A and posterior 
part SUTIMYURETA 32B. And it is mutually isolated by the sensor array 
object 31 and two SUTIMYURETA 32A and 32B being surrounded with the 
grounding shield 33 in the circumference, respectively, and forming the 
insulating line 34 among these. In addition, each sensor 21 is electrically 
separated by the insulating line 34, respectively. 

[0030] Drawing 4 is the typical cross section showing the state 40 where the 
electric conduction circuit board made into a subject of examination was set 
up in the test equipment possessing the sensor / SUTIMYURETA unit 1 1 
mentioned above. Positioning fixation of the electric conduction circuit board 

46 made into a subject of examination is carried out through the 
predetermined inferior-surface-of-tongue side space 48 on the grounding 
datum level 49. This positioning is performed to the gage pin 50 which 
protruded on the predetermined position of the grounding datum level 49 by 
fitting in etc. carrying out the locating hole of the electric conduction circuit 
board 46. And adsorption fixation of the electric conduction circuit board 46 
positioned by the position using the above-mentioned gage pin 50 is carried 
out at this grounding datum level 49 by drawing in to the grounding datum 
level 49 with a vacuum pump 5 1 . 

[0031] Thus, to the electric conduction circuit board 46 by which positioning 
fixation was carried out through the inferior-surface-of-tongue side space 48 
on the grounding datum level 49, the predetermined upper surface side space 

47 is separated from the upper part, and opposite arrangement of 
aforementioned sensor / SUTIMYURETA unit 1 1 is carried out. this sensor / 
SUTIMYURETA unit 1 1, and the aforementioned electric conduction circuit 
board 46 prepare possible [ relative displacement in the state where the above- 
mentioned upper surface side space 48 was kept constant by the move 
meanses (move stage etc.) which are not illustrated ] ~ having ~ **** - 
thereby ~ a conductor - the whole surface of the circuit board 46 is scanned 
by aforementioned sensor / SUTIMYURETA unit 1 1 

[0032] A deer is carried out and AC sine wave signal is supplied from the 
aforementioned signal generator 10 to each of the aforementioned two 
SUTIMYURETA 32A and 32B of a sensor / SUTIMYURETA unit 1 1 at the 
time of the operation, the conductor before passive-circuit-elements mounting 
- as an alternating current signal for generating the electromagnetic wave 
impressed to the circuit board 46, the frequency of 10kHz or 1MHz is used, 
for example moreover, the conductor in the state [ finishing / passive-circuit- 



elements mounting ] where an electric power supply has not been carried out, 
as an alternating current signal for generating the electromagnetic wave 
impressed to the circuit board 46, the frequency within the limits of 1MHz or 
20MHz is used, for example 

[0033] SUTIMYURETA 32A and 32B which the above-mentioned 
alternating current signal is impressed and is driven — an electromagnetic 
wave -- emanating ~ this electromagnetic wave ~ a conductor ~ the upper 
surface side space 47 of the circuit board 46 is spread this electromagnetic 
wave - a conductor ~ the circuit board 46 -- interacting -- current (eddy 
current) -- occurring ~ a conductor ~ the electric conduction pattern 45 and 
mounting parts on the circuit board 46 are made to generate a predetermined 
charge Consequently, potential arises on the electric conduction pattern 45 
and mounting parts, and a sensor 2 1 detects the size as the displacement 
current. 

[0034] the aforementioned move means - driving ~ a conductor ~ if the 
circuit board 46 whole is scanned - this - a conductor - a displacement 
current distribution peculiar to the circuit board 46 is formed, and the feature 
is detected the conductor by this move means -- the scan of the circuit board 
46 - for example, a conductor « it is made by carrying out the parallel 
displacement of a sensor / the SUTIMYURETA unit 1 1 in the state where the 
circuit board 46 was made to stand it still or the state where the sensor / 
SUTIMYURETA unit 1 1 was made to stand it still conversely -- a conductor - 
- it is made by carrying out the parallel displacement of the circuit board 46 
analyzing the feature of the displacement current distribution called for by 
such scan by aforementioned computer workstation 16 ~ a conductor -- the 
manufacture defect of the circuit board 46 is detected 
[0035] in addition, electromagnetic field and a conductor - it depends for the 
interaction with the circuit board 46 on the composition of the undersurface 
side space 48, and an arrangement relation with the grounding datum level 49 
incidentally - a conductor ~ if only the electric conduction pattern 45 by the 
side of the upper surface of the circuit board 46 is inspected, since the base of 
the electric conduction circuit board 46 itself will function as undersurface 
side space, it is unnecessary to set up the undersurface side space 48 
exceptionally therefore, a conductor it is possible to position the circuit 
board 46 in the upper surface of the aforementioned grounding datum level 49 
directly in this case, two or more sensors 21 which constitute the sensor array 
object 31 -- a conductor -- the size of the displacement current which occurred 
to the electric conduction pattern 45 by the side of the upper surface of the 



circuit board 46 will be detected moreover ~ this case - SUTIMYURETA 
32 A and 32B and a conductor - the electromagnetic interaction between the 
circuit boards 46 will become simple 

[0036] one scan - a conductor « a conductor when inspecting the whole 
circuit board 46 that is, ~ the upper surface of the circuit board 46 and the 
undersurface, and the case where all, such as the interlayer, are inspected 
further ~ a conductor — in order to make possible the electromagnetic 
interaction of all the mounting parts on the circuit board 46, and electric 
conduction patterns, the undersurface side space 48 is needed in this case, the 
grounding datum level 49 — a conductor ~ since it will separate from the 
circuit board 46 and will be arranged, some electromagnetic interactions 
become complicated however ~ even if it is which case — a sensor 21 ~ a 
conductor -- it is unchanging for detecting the amplitude of the displacement 
current from the circuit board 46 

[0037] in addition, a conductor ~ it is possible to constitute the 
aforementioned upper surface side space 47 and the undersurface side space 
48 with the combination of an air gap, a dielectric mould material, or both 
according to the form and the contents of inspection of the circuit board 46 If 
space 47 and 48 is formed especially using a dielectric mould material, the 
role on which the electromagnetic field from SUTIMYURETA 32A and 32B 
are centralized will be played. 

[0038] next, the above by the sensor / SUTIMYURETA unit 1 1 mentioned 
above ~ a conductor — the desirable embodiment and detection operation of 
the defective inspection to the circuit board 46 are explained now somewhat in 
detail D ra w ing 5 shows typically the relation between a sensor / 
SUTIMYURETA unit 1 1, and the electric conduction circuit board 46 by 
which installation fixation was carried out on the grounding datum level 49, 
and 45 shows the electric conduction pattern on the electric conduction circuit 
board 46. and an alternating current signal with an amplitude equal [ that 180 
degrees of phases differ in two SUTIMYURETA 32A and 32B of a sensor / 
SUTIMYURETA unit 11]- each impress, an electromagnetic wave is made 
to emit and the state of detecting the displacement current produced to the 
electric conduction pattern 45 in response to this electromagnetic wave 
through a sensor 21 is shown 

[0039] In this case, the electric loop which can be set is formed of capacity 
coupling which minds the electric conduction pattern 45, aforementioned 
SUTIMYURETA 32A and 32B, and the upper surface side space 47 with a 
sensor 21 as shown in drawing 5 , and capacity coupling through the upper 



surface side space 48 (base of the electric conduction circuit board 46) of the 
electric conduction pattern 45 and the grounding datum level 49. Specifically, 
between the electric conduction pattern 45, aforementioned SUTIMYURETA 
32A and 32B, a sensor 21, and the grounding shields 33 A and 33B that have 
separated these electrically, as shown in drawing 5 , they are capacity CI, C2, 
C3, C4, and C5. It is combined spatially, respectively and will be in the state 
where it was spatially combined by capacity C6, between the electric 
conduction pattern 45 and the grounding datum level 49. And the equivalence- 
electrical circuit turns into a closed circuit as shown in drawing 6 . 
[0040] Detection of the displacement current produced to the electric 
conduction pattern 45 by the aforementioned sensor 21 here is equivalent to 
detecting the current is which flows exactly the above-mentioned capacity C3 
which combines spatially between the electric conduction pattern 45 and the 
aforementioned sensors 21. This current is is the alternating current signal 
impressed to SUTIMYURETA 32A and 32B, respectively VI and V2 If it 
carries out is =jomegaC3(ClVl+C5V2)/(Cl+C2+C3+C4+C5+C6) 
It becomes. The next relation is materialized, when synthetic capacity of four 
capacity C2, C3, C4, and C6 which has a parallel relation here was set to CA 
and the current which flows the current which flows in capacity CI and C5, 
respectively in il, i2, and the synthetic capacity CA is set to i3. 
[0041] 

VI =(il/jomegaCl)+ (i3-/jomegaCA) 
V2 =(i2/jomegaC5)+ (i3-/jomegaCA) 

i3 = il+i2CA = C2+C3+C4+C6 ~ il from these relations =jomegaClVl-i3 
(Cl/CA) 

12 = jomegaC5V2-i3 (C5/CA) 

**** -- him - further » i3 = jomegaClVl-i3(Cl/CA)+jomegaC5V2-i3 
(C5/CA) 

= jomega(ClVl+C5V2)-i3 (/CA) (C1+C5) 

********** Therefore, current i3 which flows in the synthetic capacity CA 

13 = jomega(ClVl+C5V2)/{l+ (C1+C5) (/CA)} 
= jomegaC A(C 1 V 1 +C5 V2)/(C A+C 1 +C5) 

It asks by carrying out. From the current is which carries out a deer and flows 
capacity C3 being distributed proportionally between four capacity C2, C3, 
and C4 which has the parallel relation mentioned above, and C6 is = i3 
(C3/CA) 

= jomegaCA(ClVl+C5V2) C3/(CA+C1+C5) CA = jomegaC3(ClVl+C5V2)/ 
(C2+C3+C4+C6+C1+C5) 



It becomes. 

[0042] Therefore, if 180 degrees of phases shall differ and the equal 
alternating current signals VI and V2 of an amplitude shall be added to two 
SUTIMYURETA 32 A and 32B as mentioned above Capacity CI and C5 
formed between the electric conduction pattern 45 and SUTIMYURETA 32A 
and 32B, respectively since it is VI =-V2 When equal, That is, when 
SUTIMYURETA 32 A and 32B counters symmetrically to the electric 
conduction pattern 45, the output of the sensor 21 shown with Current is 
serves as zero [0]. And when the opposite arrangement relation of 
SUTIMYURETA 32 A and 32B becomes unsymmetrical to the electric 
conduction pattern 45, since capacity CI and C5 changes according to the gap, 
the component of either of the alternating current signals VI and V2 will 
appear strongly. 

[0043] Consequently, if the electric conduction pattern 45 of a certain pattern 
width of face is scanned crosswise [ the ], in the scanning position where it 
will change in as the output of a sensor 21 is shown in drawing 7 , and a 
sensor 21 counters the center position of the above-mentioned electric 
conduction pattern 45, and SUTIMYURETA 32A and 32B counters 
symmetrically to the electric conduction pattern 45, the output will serve as 
zero [0]. In addition, when two or more output characteristics which can be set 
to drawing 7 are the things when changing the interval of the aforementioned 
upper surface side space 47 and the upper surface side space 47 of a property 
71 is 0.005 inches, in the case of 0.010 inches, the property 73 shows the case 
of 0.015 inches and, as for the property 74, the property 72 shows the case of 
0.020 inches, respectively. 

[0044] And since only one side of capacity CI and C5 acts and capacity C3 is 
almost lost when only one side of two SUTIMYURETA 32 A and 32B 
counters the electric conduction pattern 45, Current is is set to about 0 [0]. In 
addition, when the equal alternating current signals VI and V2 of an 
amplitude are impressed to two SUTIMYURETA 32A and 32B in phase, The 
current is to which SUTIMYURETA 32A and 32B flows in capacity C3 in the 
scanning position which counters symmetrically with the electric conduction 
pattern 45, the current is which flows in the capacity C3 boiled when 
SUTIMYURETA 32A and 32B considers as the method of a detached 
building from the position where one side of the electric conduction pattern 45 
counters with the electric conduction pattern 45 -- at most — only the 
difference about double precision is produced However, since the alternating 
current signals VI and V2 are in phase, the current is itself becomes the twice 



[ about ] in the case of using the alternating current signal of an antiphase. 
And since only one side of capacity CI and C5 acts and capacity C3 is almost 
lost when only one side of two SUTIMYURETA 32A and 32B counters the 
electric conduction pattern 45 even if it is this case, the current is which flows 
in capacity C3 is set to about 0 [0]. 

[0045] Therefore, when the equal alternating current signals VI and V2 of an 
amplitude are impressed to SUTIMYURETA 32A and 32B in phase, the 
detection sensitivity can be raised, and when inspecting the way piece in a 
detailed pattern whose joint capacity between electric conduction patterns is 
small, it can be made to act effectively especially, the basis of the **** 
principle operation mentioned above in this way — a conductor ~ when the 
electric conduction pattern which does not have a cleavage site, for example is 
scanned according to the test equipment of this invention which detects the 
potential which occurs on the circuit board 46, and inspects the electric 
conduction pattern 46, the output of the sensor 21 changes, as shown in 
drawing 8 Moreover, when the electric conduction pattern which has a way 
piece is scanned, the output comes to be shown in drawing 9 . Therefore, it 
can detect [ of the electric conduction circuit board 46 called for by doing in 
this way ] in which part if the feature of a peculiar potential distribution is 
compared with a known standard-potential distribution, the features differ, it 
becomes possible to conduct the defective inspection here, and it becomes 
possible from the difference to carry out the detection judging of whether it is 
the way piece of an electric conduction pattern, or it is simplistic. 
[0046] namely, ~ according to the detection method by this equipment 
mentioned above — a conductor — the feature pattern which scanned the 
circuit board 46 and was obtained, and the standard pattern currently verified 
beforehand — known ~ since it becomes possible to acquire the unwilling 
cutting part and unwilling short circuit part of an electric conduction pattern 
with the positional information by comparing the feature pattern, it becomes 
possible to perform the inspection processing very simply and pattern 
matching — facing -- for example — beforehand » a conductor ~ the overall 
feature pattern which will be detected by this sensor from the specific pattern 
in the part if the feature portion for alignment is formed on the circuit board ~ 
a position amendment ~ things are made therefore, a conductor — the circuit 
board 46 - scanning ~ facing - for example, an optical camera - using ~ a 
micrometer ~ using - a conductor ~ effects, like the alignment work of 
adjusting the installation position of the circuit board 46 with high precision 
becomes unnecessary, and it becomes possible to attain simplification of the 



inspection work are done so 

[0047] Furthermore, according to this detection method, since it differs from 
the conventional optical detection method, exceptionally ineffective effects, 
like the quality can be inspected with high precision are expectable also about 
the electric conduction pattern portion near the through hole, for example. As 
mentioned above, although the suitable example of this invention was 
explained, it cannot be overemphasized that it can carry out by various 
deforming this invention in the range which does not deviate from the 
summary. For example, various composition of the parts mounted in a sensor / 
SUTIMYURETA unit, and an its configuration and size and also 
SUTIMYURETA and a sensor can deform, moreover, a conductor ~ various 
the methods of a scan over the circuit board can also deform for example, — 
fundamental « the direction of a list of a sensor 21, and a right-angled 
direction - a conductor ~ although the complete scan is possible by carrying 
out the scanning drive of the above-mentioned sensor 21 one by one, scanning 
the circuit board 46 — a conductor — after scanning the circuit board 46 
completely to ** on the other hand and changing 90 degrees of the scanning 
direction, you may make it scan completely again 

[0048] moreover ~ here ~ a conductor ~ although the general printed circuit 
board as the circuit board was explained to the example, it is applicable also 
like inspection of the circuit boards, such as the liquid crystal circuit board 
and a plasma display panel 
[0049] 

[Effect of the Invention] As explained above, according to this invention, 
moreover, an electromagnetic wave can be used for non-contact to the electric 
conduction circuit board, and the defect of this electric conduction circuit 
board can be inspected. And the defective inspection can be conducted, 
without analyzing the function of the electric conduction circuit board 
beforehand like before, and insulating and separating contiguity parts. 
Furthermore, when defective inspection can be carried out simply and 
effectively in the state and various product managements are performed 
whether it is the printed circuit board before component mounting itself or is 
in the state of the circuit board after component mounting or, the practical 
advantage is great. 



[Translation done.] 



